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Up till recently the practice in this country has been to use a single-
stage compressor with large poppet valves. These valves necessitate a
low piston speed for their satisfactory operation, and in consequence the
compressors are of large size. The heat developed during compression
is taken care of by carrying over some of the cold liquid refrigerant from
the evaporator, and the compressor is not water-jacketed. American prac-
tice, on the other hand, is to bring dry gas back to the compressor and
rely on a water jacket to keep the machine from overheating.
The piston speed is about 200 to 350 ft. per minute, but recent develop-
ments in the shape of light steel-plate valves have put the piston speed up to
500 to 550 ft. per minute. This has resulted in a much smaller machine
for a given duty.
The majority of machines are on the ammonia system, and fig. 4 shows
a typical land machine arranged for belt driving. The connection between
the piston-rod and crosshead should in all cases be adjustable, as it is usual
to run with a very small linear clearance (^V in.) between the piston and
cylinder cover, to secure the highest efficiency. Fig. 5 shows a section of
a compressor cylinder. The piston is packed with plain cast-iron rings. It
is in the design of the valves that most difference occurs between different
makes. These are usually made of a tough steel with cast-iron seats, and
work in a long guide. A common fault with most valves is that they are
given too much lift and too great an area of contact with their seats in the
first instance, and the author has found that both may be reduced with
good results. The suction valve opens into the cylinder, and if the stem
breaks, the valve head is liable to fall into the cylinder and cause a break-
down. Fig. 5 shows a typical suction valve in which this is obviated by a
nut screwed and pinned on the spindle. The spindle end is reduced in
diameter and screwed to take a nut which regulates the lift and takes the
shock caused by the beating of the valve. Alternatively a collar solid with
the spindle may be used. With this design the valve seat and guide must be
split longitudinally to get the valve into place, and this joint must be care-
fully machined to avoid leakage. The figure shows also a typical delivery
valve. In normal working the lift of the valve is entirely controlled by the
spring A. Should, however, an excessive amount of liquid ammonia enter
the cylinder, the heavier buffer spring B permits of additional lift being
obtained automatically, and the excess liquid is forced out of the com-
pressor without damage. Compressor rods are made of a hard steel (tensile
strength 40 tons per square inch) and should be ground true. The very
long stuffing box used is shown also. The lantern dividing the box into
two parts will be noticed, and this lantern space is connected to the com-
pressor suction to reduce the pressure against which the packing has to
hold tight. If the compressor is driven by anything other than a steam-
engine, a bypass connection between the suction and delivery should be
fitted to ensure easy starting. Pumping-out connections should also be
fitted. A dirt trap should be fitted on the suction side of the compressor
to intercept scale and dirt, and an efficient oil separator on the delivery